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Summary We present the case of an 11-year-old boy who developed sudden severe chest
pain. When he was referred to the emergency department with this chest pain and palpitation,
he could not even stand up. The sudden onset of chest pain was ﬁrst complained about while he
was swimming at school about 30min previously. His arterial blood pressure was 150/90mmHg,
heart rate was 120/min, and the chest pain was combined with shortness of breath and diaphore-
sis. During the evaluation in the emergency room, he complained of much severer chest pain and
newly developed abdominal pain. We suspected aortic dissection and took computed tomog-
raphy (CT) images of his chest and abdomen. The diagnosis of aortic dissection type B was
established with the help of CT imaging. The patient went to surgery immediately with blood
pressure control. He was lost before the operation because of aortic rupture.
We report one rare case of aortic dissection type B with rupture in an eleven-year-old child
in Korea.
© 2010 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
c
tntroductionortic dissection is very rare in young children [1]. However,
his disease is certainly recognized in children, particularly
ith congenital heart disease, connective tissue disorders,
r severe trauma [2]. Early diagnosis and treatment is
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oi:10.1016/j.jccase.2010.08.001rucial for this life-threatening disease [3]. Aortic dissec-
ion type B is deﬁned as the appearance of a false lumen
t distal portion to the left subclavian artery. This type
f dissection occasionally extends toward the descending
horacic aorta and the abdominal aorta. Fatal complications
f type B aortic dissection include rupture of the thoracic
orta, leg ischemia, visceral ischemia, and renal failure
1—4]. The most frequent complaint is severe pain, and the
haracteristic of the migrating pain is the most important
lue for the diagnosis [5].
Published by Elsevier Ltd. All rights reserved.
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RFigure 1 The chest X-ray was normal on admission.
Case report
An 11-year-old boy presented to the emergency department
with severe distressing chest pain while he was swimming
at school, 30min previously. This sudden onset of chest
pain was the ﬁrst event, and the pain was accompanied
by shortness of breath and diaphoresis. He was obese with
59 kg of body weight, over the 95th percentile for his age.
There was no trauma history. In the past medical history, he
had immunoglobulin A nephropathy 3 years previously. The
patient had taken the medications of angiotensin-converting
enzyme inhibitor and corticosteroid for the previous 3 years,
and taken anti-thrombotics for 4 months. In his physical
examination, rapid and shallow heart sound was noticed. His
heart rate was 120/min, initial blood pressures were high of
150/90mmHg at both arms, respiration rate was 25/min,
body temperature was 36.8 ◦C. Laboratory test revealed
hemoglobin of 13.4 g/dL; platelet count 446,000/l; car-
diac enzymes and serum levels of electrolytes including Na+,
K+, Ca++, and phosphate were all normal. Electrocardio-
gram showed sinus tachycardia. His chest X-ray was normal
(Fig. 1). His trans-thoracic echocardiography revealed nor-
mal cardiac structure with normal systolic and diastolic
function. To decrease high blood pressure and rapid heart
rate, beta-blocker was infused. We were informed that this
patient did not have hypertension before. Despite stabiliz-
ing of blood pressure and heart rate, his sharp chest pain
continued at mid-sternum and extended to the abdomen.
At that moment, we suspected aortic dissection, and had
this patient undertake emergent computed tomography (CT)
scanning of chest and abdomen. The diagnosis of aortic
dissection was established with CT imaging by torn inti-
mal ﬂap from left subclavian artery to left common iliac
artery (Fig. 2A). There was impending luminal obstruction
of left iliac artery due to the extension of the dissection
(Fig. 2B). Treating with intravenous esmolol and nitroprus-
side at the intensive care unit, his blood pressure improved
to 120/75mmHg, heart rate was normalized to 75/min,
and the chest pain was controlled with intravenous mor-
phine infusion. He was sent to surgery immediately. While
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rigure 2 Multidetector computed tomography image of type
aortic dissection. (A) Entry and reentry tears. (B) Image illus-
rates the extension of dissection through the left iliac artery.
aiting for emergent operation, sudden eyeball deviation
nd seizure attack developed with loss of consciousness.
ardiac arrest followed. Immediately taken chest X-ray
emonstrated left lung haziness (Fig. 3), which could have
appened by sudden rupture of aortic dissection. Hereby,
e report this rare child’s case about aortic rupture of aortic
issection.
iscussion
arely occurring in the child and adolescent population,
ortic dissection is a condition with many predisposing
actors. Congenital cardiovascular disorders are the most
ommon related conditions, and trauma-associated aortic
issection is considered a relatively rare cause [1]. Fikar
eported in his retrospective analysis of aortic dissection
e48
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be associated with hypertension, in the situation shortlyigure 3 The chest X-ray showed total haziness of left lung.
hat 22% of young children and adolescent patients had
o apparent risk factors [1]. However, this fatal disease
ertainly occurs in young populations, particularly with
ongenital heart disease, connective tissue disorders, or
evere trauma in children [2]. This aortic dissection is a
ife-threatening disease requiring early diagnosis and treat-
ent [3]. Fikar reported that aortic dissections occur in
ess than 3.5% and their mortality is 0.035% in young peo-
le under 19 years old [4,5]. Untreated aortic dissection
as a higher mortality rate of 1—2% hourly for the ﬁrst
8 h from symptom onset. Early operation can give better
utcomes [4]. In addition, evaluation of predisposing condi-
ions is important. Coarctation of aorta, or congenital aortic
alve stenosis with bicuspid or quadri-cuspid aortic valves
re the most common predisposing cardiovascular anomalies
f aortic dissection. Marfan’s syndrome, type IV Ehlers Dan-
os syndrome, and Turner’s syndrome, can be non-cardiac
auses of aortic dissection as connective tissue disorders.
hese disorders usually have clear physical stigmata asso-
iated with their own condition and autosomal dominant
nheritance [4].
The common onset of dissection is usually the adolescent
eriod rather than childhood [6]. In young children, rarer
auses of aortic dissection were reported including trauma,
ocaine abuse, and weight lifting, among others [4]. The
ost frequent presenting symptom of aortic dissection is
evere pain (85—95%). The ﬁrst site of the pain varies and
requently migrates in 60—80% to the exact site of extension
f dissection. Chest pain can involve anterior and posterior
hest wall, neck, jaw, shoulder, abdomen, or extremities.
he characteristic of migrating pain is most valuable clue
or the diagnosis. Neurological symptoms affect 15—45% of
atients, with confusion, weakness, and dysesthesias [5].
oreover, high blood pressure is an important distinctive
nding between children and adults, although hypertension
s rare in children [2,4].
In this child’s case, steroid medication for the previous 3
ears for immunoglobulin A nephropathy might have lead to
he development of masked hypertension, which would not
a
e
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eL.Y. Eun et al.
ave been noticed. Steroid treatment probably had an inﬂu-
nce on disintegration of connective tissue of themedia, and
s for cystic medial degeneration, it could progress and lead
o the development of hypertension [7]. And this child was
bese with 59 kg of body weight, over the 95th percentile
or his age. Here, we suggest that his aortic dissection might
e related to his masked hypertension. His obesity (weight
95th percentile for his age) might have lead to the develop-
ent of possible hypertension, but he had no symptoms or
igns [7]. He was swimming at that moment the severe pain
eveloped. He was not associated with Marfan syndrome or
rauma.
We suggest that this child’s aortic dissection can be
ssociated with obesity and hypertension aggravated by
trenuous exercise at that fatal event. Hatzaras et al.
eported in 2007 that strenuous physical activities and
evere emotional stress were identiﬁed as clear precipi-
ating factors of the acute onset of thoracic pain of acute
ortic dissection [8]. Thus, severe physical and emotional
tress may precipitate aortic dissection presumably on the
asis of a transient, severe hypertensive reaction. Stren-
ous physical activities include lifting weights, swimming,
now shoveling, among others [8]. In 2010, Edwin stated
hat swimming has been reported to precipitate acute aor-
ic dissection in the absence of any predisposing factors.
ossibly this child’s swimming constitutes a potent incit-
ng event for arterial dissection, as reported in certain
ndividuals [9].
The chest X-ray of aortic dissection is not always speciﬁc
or aortic shadow. However, mediastinal widening, pleural
ffusion, abnormal aortic contour, and cardiomegaly can be
een [4,5]. Even though, the patient had normal chest X-ray,
e cannot exclude aortic dissection [11]. Aortography, mag-
etic resonance imaging, or echocardiography are helpful,
ut CT scan is the ﬁrst choice of diagnostic modality. Trans-
sophageal echocardiography is known to be highly sensitive
nd speciﬁc for detection of intimal ﬂap aortic dissection as
ell, can be regarded as useful imaging modality of choice
t some cardiovascular centers [4]. It can also identify peri-
ardial effusions, aortic insufﬁciency, and compromise of
oronary arteries, and is convenient to be performed at the
edside in the emergency room.
Aortic dissection is categorized as two types, as type A
ith involvement of the ascending aorta, and type B with
estricted involvement within the aorta distal to the left sub-
lavian artery [10,11]. Type B aortic dissection frequently
recedes aneurysm formation and late rupture. Moreover,
ype B aortic dissection usually accompanies hypertension.
lthough, in this case, there was no deﬁnite history of hyper-
ension before this fatal event, and no symptom or sign
f hypertension, we doubt if this child’s aortic dissection
as related to his masked hypertension. We did not suggest
hat his past immunoglobulin A nephropathy is associated
ith this aortic dissection. Although, this child’s obesity
weight >95th percentile for his age) might have resulted in
ypertension, he had neither symptoms nor signs [7]. There-
ore, we suggest that this child’s aortic dissection mightfter swimming, as it is such strenuous exercise. In gen-
ral, patients with aortic dissection may present with severe
hest and back pain, leg ischemia, and neurological lower-
xtremity symptoms [12]. For those cases, medical therapy
rep
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could be recommended for uncomplicated type B aortic
dissection. The ﬁrst goal of medical treatment of aortic dis-
section is to maintain blood pressure and heart rate [13].
Surgery is necessary for type A dissection or type B dissec-
tion impending rupture, rapid progression of symptoms, or
risk of malperfusion of vital organs [14—20].
Also aortic disease leading to dissection or rupture is one
of the most common causes of cardiovascular deaths in the
young, with cardiomyopathy, coronary anomaly, obstructive
coronary artery disease, valvular disease, and myocardi-
tis [19]. Many sudden deaths in the young occur during or
shortly after exercise [19].
This child’s case emphasizes several lessons. The clinical
suspicion of aortic dissection in children is based upon the
history of pain, which can be migratory. Hypertension may
or may not accompany children’s aortic dissection. A normal
chest X-ray cannot rule out the diagnosis. Especially, there is
another disease condition related with hypertension, which
might provoke the possibility of aortic dissection.
Conclusion
The clinical diagnosis of aortic dissection depends upon the
characteristics of pain. However, the symptoms and signs
of aortic dissection may not be remarkable in children.
Therefore, in cases of atypical chest symptoms or signs with
predisposing disease condition related to hypertension, aor-
tic dissection should be ruled out for its life-threatening
outcomes. Physicians working in an acute care setting,
particularly in the emergency room, should be aware of
disorders predisposing to acute aortic dissection [4].
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